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COMPLETE SPECIFICATION 
Antimicrobial Detergent Compositions 



We, The Procxbb & Gamble Company, 
a corporation organised under the laws of 
the State of Ohio, United States of America, 
of 301 East Sixth Street, Cincinnati, Ohio, 
United States of America, do hereby declare 
the invention, for which we pray that a 
patent may he granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by die following state- 
ment: — 

This invention relates to detergent com- 
positions having antimicrobial properties. 
More particularly it relates to detergent 
compositions containing a heavy metal salt 
of 2-pyridinethiol-l -oxide as an antimicrobial 
agent, said compositions having improved 
activity by virtue of the presence of certain 
polyemylenimine or alkoxylated polyethylen- 
imine polymers. 

It is known that certain salts of 2-pyridine- 
thiol-l-oxide (hereinafter referred to as 
"pyridmemione") have outstanding anti- 
microbial and antidandruff properties when 
incorporated in detergent compositions. See, 
for example British patent specification No. 
957,458. The unique sustained antimicro- 
bial activity of these compounds in detergent 
compositions appears to be due in part to 
the fact that particles of these pyridinethione 
salts are deposited on surfaces of materials 
washed in said compositions and are retained 
thereon through the rinsing step. It has 
been found that only a relatively small pro- 
portion of the pyridinethione salt present 
in a detergent composition actually deposits on 
the washed surface and survives the rinsing 
operation. 

Since sustained antimicrobial or anti- 
dandruff activity of pyridinethione salts is in 
part a function of the quantity of the particles 
deposited and tretadned on surfaces to which 



they are applied, measures which enhance 
deposition or promote retention will permit 
either reduction of the quantity of the 
pyridinethione salt required to attain a given 
level of antimicrobial or antidandruff activity 
or will increase the activity attainable using 
a given concentration of such salt. 

It is an object of this invention to pro- 
vide detergent compositions capable of im>* 
parting sustained antimicrobial properties to 
surfaces washed therewith. 

It is a further object of this invention to 
provide shampoo compositions which have 
high levels of antidandruff activity relative 
to the concentrations of particulate anti- 
microbial agents contained therein. 

It is a still further object of this inven- 
tion to provide a method for enhancing the 
deposition of particulate substances from 
detergent compositions and (retention of said 
substances and washed surfaces. 

These and other objects will become 
apparent from the following description. 

It has now been found that the deposition 
and retention of particulate matter from 
detergent compositions is markedly enhanced 
by the presence of certain cationic polymers. 
More particularly, water-soluble polymers of 
emylerumine or "alkoxylated" polyethylen- 
imines (i.e. polyemylenimine reacted with 
ethylene oxide or propylene oxide) when 
mixed with particulate heavy metal salts of 
2-pyridine-thio-l-oxide prior to incorporating 
these materials in detergent compositions, have 
the effect of enhancing deposition and reten- 
tion of said salts on surfaces which are washed 
therewith. 

A variety of cationic polymers have been 
suggested for use in shampoo compositions 
to improve hair manageability. For example, 
polyemylenimine resins are described as suit- 



45 



50 



55 



60 



65 



70 



75 



80 



able for this purpose in British patent 
specification No. 1,078,075. However, this 
application does not suggest the inclusion of 
particulate anridandruff agents. 

5 According to the present invention, a 
detergent composition comprises an organic 
surfactant, a water-soluble cationic polymer 
selected from the group consisting of poly- 
ethylenimines and alkoxylated polyetnylen- 

10 imines having molecular weight greater than 
100, and a particulate heavy metal salt of 2- 
pyridinethiol-1 -oxide. 

Organic surfactants which can be used 
in the compositions of this invention are 

15 anionic, amphoteric, polar nonionic, nonionic, 
zwitterionic or cationic or mixtures thereof. 
This component can suitably comprise from 
2% to 95% by weight of the total com- 
position. Operable anionic organic surfactants 

20 aire, for example, the water-soluble salts or 
sulphated or sulphonated organic -reaction 
products having in their molecular structure 
an alkyi group containing from 8 to 20 
carbon atoms and a sulphuric acid ester or 

25 sulphonic add radical. Such surfactants 
include the sodium or potassium alkyi sul- 
phates, especially those derived by sulphation 
of higher alcohols produced by reduction 
of tallow or coconut oil giycerides; sodium or 

30 potassium alkyi benzene sulphonates, especi- 
ally those of the types described in British 
patent specification No. 645,129 3 in which 
the alkyi group contains from 9 to 15 carbon 
atoms; sodium alkyi glyceryl ether sulphon- 

35 ates, especially those ethers of higher alcohols 
obtained from tallow and/or coconut oil; 
sodium coconut oil fatty acid monoglyceride 
sulphates and sulphonates; sodium salts of 
sulphuric acid esters of the reaction product 

40 of one mole of a higher alcohol (i.e. tallow 
or coconut oil alcohols) and about 3 moles of 
ethylene oxide; and salts of condensation 
products of fatty acids with sarcosine, e.g., 
triethanolamine N-acyl sarcosinate, the acyl 

45 radicals being derived from coconut oil fatty 
acids. 

Preferably, anionic organic surfactants of 
the high sudsing type are used for the sham- 
poo embodiments of this invention. Thus, 

50 alkyi glyceryl ether sdphonates, N-acyl sar- 
cosinates, and alkyi ether ethylene oxide 
sulphates as described above are used to 
special advantage. These and the (foregoing 
surfactants can be used in the form of their 

55 sodium, potassium or lower alkanolamine (i.e. 
containing one or more alkanol radicals each 
having from 1 to 3 carbon atoms, e,g. tri- 
eilianolamine) salts. 

Conventional soaps are also operable 

60 anionic surfactants for the purposes of this 
invention. Suitable soaps include the sodium, 
potassium, and lower alkanolamine salts of 
fatty acids occurring in coconut oil, soybean 
oil, castor oil or tallow, or synthetically pro- 

65 duced fatty acids may be used. 



Polar nonionic surfactants can be used, 
either alone or in admixture with anionic 
and/or amphoteric surfactants; Surfactants 
of this class can serve to enhance lathering 
and cleaning properties of anionic .detergents. 70 
By "polar nonionic surfactant" is meant -a 
surfactant in which the hydrajuiillc group: con- 
tains a semi-pokr bond directly between. <two 
atoms, e.g. N-^O, P->0> As-^Q, and 
<y->0. (The arrow is the conventional xe- » 
presentation of a semi-pokr bond.) Tnere 
is charge separation between the two directly 
bonded atoms, but the surfactant molecule 
bears no net charge and does not dissociate ^ 
into ions. 

Preferred polar nonionic surfactants for 
use in the present compositions are amine 
oxides of the general formula RiR 2 R,N— >0, 
wherein R, is an alkyi, alkenyl, or mono- 
hydroxy-alkyl radical having from 10 to 16 85 
carbon atoms, and Ra and R a ate each 
methyl, ethyl, propyl, ethanoi or. propanol 
radicals. An especially preferred amine oxide 
is dodecyl dimethyl amme oxide. ' 

Other operable polar nonionic surfactants 90 
are the phosphine oxides having the general 
formula R 1 R 2 R 3 P^->0, wherein R is an alkyi, 
alkenyi or monohydroxyalkyl radical ranging 
in chain length from 10 to 18 carbon atoms, 
and R 2 and R 9 are each alkyi or monor 95 ^ 
hydroxyalkyi radicals containing from 1 to \ i 

3 carbon atoms. A preferred phosphine oxide £ 
is dodecyl^ dimethyl phosphine oxide. $ 

Suitable amphoteric surfactants include the 
alkyi bem-iminodipropionates> RN(QJti ^0 
COOM)*, alkyi 'beta-amino propionates, 
RN(H)QH 4 COOM 3 and long chain imidazole 
derivatives having the general formula: 

f\ H 2 ~ -------- - - 

In each of the above formulae R is an 105 ■ 
acyclic hydrophobic group containing from 
8 to 18 carbon atoms and M is a cation 
to neutralize the charge of the anion, -eg. 
an alkali metal such as sodium or potassium, 
ammonium or substituted ammonium cations. 110 
Specific operable amphoteric surfactants in- 
clude the disodium salt of kuroyl-cydoimidin- 
ium-l-etboxyethionic acid-2-ethionic acid,, 
dodecyl beta-akmne, and the. inner salt of 2r 
trimetnylamino lauric acid. As zwitterionics, 115 
the substituted betaines such as a3kyl dimethyl 
ammonio acetates wherein the alkyi radical 
contains from 12 to 18 carbon atoms can 
also be used. Several examples of this class 
of zwitterionic surfactants are set forth in 120 
Canadian patent specification No. 696355. 

Especially preferred shampoo compositions 
in accordance with this invention contain non- 
soap anionic and amphoteric,: "zwitterionic 
or polar nonionic surfactants, and mixtures 125 
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thereof. For example, excellent results are 
obtained with shampoo compositions contain- 
J5 35 tte detergent component (1) from 
4% to 20% by weight of the total composi- 
d0 ? * a » n0il ' SM P or S anic anionic surfactant 
and (2) from 4% to 20% by weight of the 
total composition of a polar nanionic, zwitter- 
Kmic or amphoteric surfactant. 

Although nonionic and canonic surfactants 
F e not Preferred for the purposes of this 
invention they can nevertheless be used with- 
out substantial loss of the advantageous effects 
of the canonic polymers on derwsition and 
retention of particulate matter on washed 
surfaces. Nonionic surfactants may be des- 
cribed as compounds produced by the con- 
densation of alkylene -oxide groups (hydro- 
pic in nature) with an organic hydro- 
20 P £ , com P oun 4 which may be aliphatic or 
alkyl aromatic in nature. As those skilled 
m the art are well aware, the length of the 
hydrophilic or polyoxyaikylene radical re- 
quired for condensation with any particular 
25 hydrophobic group can be readily adjusted 
to yield a water-soluble compound having the 
desired degree of balance between hydro- 
philic and hydrophobic elements. 

For example, a well-known class of nort- 
tonics is made available on the market under 
30 the Trade Mark "Pluronic". These com- 
pounds are formed by condensing ethylene 
oxide with a hydrophobic base formed by 
the condensation of propylene oxide with 
propylene glycoL The hydrophobic portion 
•» of the molecule, of course, exhibits water 
insolubility. Its molecular weight is of the 
order of 1500 to 1800. Hie addition of poly- 
oxyethylene radicals to this hydrophobic por- 
tion tends to increase the water solubility of 
w the molecule as a whole. Liquid products 
are obtained up to the point where polyoxy- 
ethyiene content is about 50% of the total 
weight oi the condensation product. 

Suitable nonionics also include the poly- 
ethylene oxide condensates of alkyl phenols, 
e.g. the condensation products of alkyl phenols 
having 6 to 12 carbon -atoms, either straight 
chain or branch chain, in the alkyl group 
with ethylene oxide in amounts equal to 10 
50 to 25 moles of ethylene oxide per mode of 
alkyl phenol. The alkyl substituent in such 
compounds may be derived from polymerized 
propylene, diisobutylene, octane, or nonane, 
for example. 

55 u °f a su * taWe nonionics may be derived 
by tiie condensation of ethylene oxide with 
the product resulting from the reaction of 
propylene oxide and ethylene diamine. Here 
again, a series of compounds may be pro- 

60 duced, depending on the desired balance be- 
tween hydrophobic and hydrophilic elements. 
For example, compounds (molecular weight 
from about 5,000 to about 11,000) of about 
40% to 80% by weight of polyoxyedrykne 

05 content and resulting from the reaction of 



ethylene oxide groups with a hydrophobic 
base consented of the reaction product of 
ethylene diamine and excess propylene oxide, 
said base having a molecular weight of the 
order of 2500 to 3000, are satisfactory. 70 

further satisfactory nonionics include the 
condensation product of aliphatic alcohols 
having from 8 to 18 carbon atoms, either 
straight cham or branched chain, with 
ethylene oxide, an example being a coconut 75 
alcohol/etnylene oxide amdWte hS 
from 10 to 30 moles of ethylene oxide per 
mole of coconut alcohol, the coconut alcohol 
fraction having from 10 to 14 carbon atoms 
. <3*i°nic surfactants which can be used 80 
m the compositions of this invention include 
f 3 ***^ ^aethyl ammonium chloride, stearyl 
aimetfayl benzyl ammonium chloride, coconut 
alKyl dimethyl benzyl ammonfum chbride, di- 
coctmut alkyl dimethyl ammonium chloride, 
cetyi pyndimum chloride, and cetyl trimetSivl 
ammonium bromide. ' 

The compositions of this invention should 
usually contain from 0.1% to 4.0% by weight 
of polyethyienimine or alkoxykted ©olv- 00 
ethylenimme catiomc polymers. It is believed 
that the structnral formula of the backbone 
of polyethyfemmine is: 



34 



CH^N CH^2 NH 2 



wherein x represents a whole number of 95 
sufficient magnitude to yield a polymer of 
molecular weight greater than 100. Branched 
chams occur along the polymeric backbone 
and the relative proportions of primary, 

in the polymer will vary, depending on the 
manner of preparation. The distribution of 
ammo groups in a typical polyethyieimnine 
is approximately as Mows: 



— CHaCHa—NHj 30% 
— CHr-CH^-NH— 40% 
— CHy—CHa — N — 30% 



105 



The polyetftylenimine is characterized herein 
m terms of molecular weight. Such poly- 
mers can be prepared, for example, by poly- no 
menzing ethylenimine m ^SmL of a 
catalyst such as carbon dioxide, sodium bi- 

W&i SQfphl ?J C acid > %drogen peroxide, 
hj^rochlcxric acid or acetic acid. SpecSfc 
methods are described in U.S. patent specifica- 115 

Similarly, alkoxykted iwlyerhyle n j mme can 
be prepared, for sample, by reacting one 
part by weight ethylene oxide or propylene 120 
oxide with one part by weight of polywbykn- 
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imine prepared as described above and having 
a molecular weight greater than 100. Pre- 
ferably, the weight ratio of polyethylenimine 
to alkylene oxide is at least 1:1. 

5 The polymers suitable for use in this 
invention must have an average molecular 
weight greater than 100. Preferably it is 
less than about 500,000. If the molecular 
weight of the polymer is less than about 

10 100, no substantial enhancement of deposi- 
tion occurs. Best results axe obtained with 
polymers having a molecular weight of from 
3,000 to 100,000, and the polymers are most 
preferably employed in the detergent com- 

15 position at a concentration within the range 
from 0.25% to 2.00% by weight 

The antibacterial agents employed herein 
are salts of 2-pyridinethiol-l-oxide which has 
the following structural formula in tautomeric 

20 form, the sulphur atom being attached to the 
number 2 position of the pyridine ring: 

& 

2-pyridinethiol- l-hydroxy-2- 
1 -oxide pyridinethionc 

25 Heavy metal salts of the above compounds 
are sparingly soluble and have a high degree 
of antibacterial activity. Preferred salts in- 
clude zinc, cadmium, tin and zirconium 2- 
pyridinethi ol- 1 -oxides. 

30 These salts are used in particulate form, 
with average particle sizes ranging (from 
0J to 30 microns. The quantity of pyridine- 
thione salt employed can suitably range from 
0.1% to 10% and preferably is from 0.5% 

35 to 2.0% by weight. It is preferred that 
the weight ratio of pyridinethione salt to ike 
cationic polymer in the detergent compositions 
of this invention be from 1:40 to 100:1, 
preferably from 1:4 to 8:1. 

40 Very suitable detergent compositions of 
this invention comprise: 

(1) an organic surfactant, (2) a particulate 
pyridinethione salt selected from zinc, cad- 
mium, zirconium and tin 2-pyridinethiol-l- 

45 oxide and (3) a cationic pdymer selected 
from polyemylerurnine and a reaction product 
of a polyetnylermnine having a molecular 
weight greater than 100 and ethylene oxide 
or propylene oxide, the weight ratio of poly- 

50 emylenimine to ethylene oxide or propylene 
oxide in said reaction product being at least 
1:1, the average molecular weigjit of said 
cationic polymer being from 3,000 to 100,000, 
the weight ratio of pyridinethione salt to 

55 polymer being within the range from 1:4 
to 8:1. .. . 

Preferred detergent compositions in accord- 
ance with this invention are especially adapted 



to washing hair and scalp and comprise 
water and from 10% to 35% by weight of at 60 
least one organic surfactant, which may for 
example be a non-soap anionic, polar non- 
ionic, ampholytic or zwitterionic surfactant; 
from 0.25% to 2.0% by weight of a poly- 
emylenimine or alkoxylated polyethyleriimine 65 
polymer, for example, one having an average, 
molecular weight within the range (from 3,000 
to 100,000; from 0.5% to 2.0% by weight 
of the heavy metal, e.g. zinc, cadmium, tin, 
or zirconium, salt of 2-pyridinethiol-l-oxide. 70 

Detergent compositions in accordance with 
this invention can be prepared by methods 
well know in the art; however, it has been 
found that especially good results are ob- 
tained when the polyethylernmine or alkoxy- 75 
lated polyethylenimine polymer and-pyndine- 
thione salts are uniformly admixed in an 
initial step, with the mixture then being 
added to an aqueous solution or slurry of the 
surfactant. If the polymeric component and °0 
pyridinethione salt are added to the surfactant 
separately, the degree of deposition and re- 
tention enhancement effected by the polymer 
will be substantially less. 

Each of the aforementioned components 
can be incorporated in an aqueous vehicle 
which may, in addition, include such materiails 
as organic solvents, such as ethanol; thick- 
eners, such as carboxymethyl cellulose, mag- 
nesium aluminium silicate, hydroxyethyl cedlu- yu 
lose or methyl cellulose; perfumes; sequester- 
ing agents, such as tetra-sodium ethylene- 
diamine tetraacetate; and opacifiers, such as 
zinc, stearate or magnesium stearate, which 
are useful in enhancing the appearance or 95 
cosmetic properties of the product. 

Coconut acyl mono- or cH-ethanol amides 
as suds boosters, and strongly ionizing salts 
such as sodium chloride and sodium sulphate 
may be used to advantage. 100 

The term "coconut alkyl" as used herein 
and in the following examples refers to alkyl 
groups which are derived from the middle cut 
of coconut alcohol having the" -following 
approximate chain length " distribution: T05 
2%_Q 0 , 66%— 23%— and 9%— 
Q 8 . Other compounds designated as coconut 
oil derived are based on unfractionated coco- 
nut oil or its fatty acids. 

Example I HO 
A shampoo composition was prepared 
having the following formulation: 

% by 
Weight 

Sodium coconut alkyl glyceryl ether 115 

sulphonate (about 23% glyceryl 

and the balance substantially, 

monoglyceryl) 25.0 
Sodium tallow alkyl glyceryl ether 

sulphonate (about 23% diglyceryl 120 

and the balance substantially 

monoglyceryl; the tallow alkyls 
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correspond to those of substanti- 
ally saturated tallow alcohols and 

Sfaml 66%°Q ) % Q " 32% ' 

5 Sodium chloride * g'2 

Sodium sulphate 3^ 

Sodium N-lauroyl sarcosinatc 3 o 

N-cocomit acyl sarcosine {7 
Diethylamide of coconut fatty 

to aads 1 ~ n 

Aoetylared lanolin fn 
Perfume i* 
Colour J* 

Zmc 2-pyridkethiol-l-oxide* 20 
15 Polyethylenimine*»/ ethylene oxide 
reaction product (weight ratio 
i4nn n ^r CCUlar ^sto 80,000— 

Wate } 05 
20 * * Balance 

** size 2 microns 

(Molecular weight 40,000—60,000) 

^il^ pyridinethione and ethoxylated 
?n^^S mnme were "^ormly admixed 

™ 1116 c «nponents. Tie resulting 
W8S / ^ CTeanl ha ™S excelled 
S^fV'i anticlandrufi properties. The 
oegree of deposition of zinc pyridinethione 

^ii^ff 01 , d ^ 0atl0I i attained with a 
smndarly formulated product which contained 

al-Sf m ? P °i ymer - Residual antimicrobial 
activity of surfaces washed with this com- 
position is markedly greater as compared to 
washed whh a control pmdaict with- 
out the polyemylemmine-based polymer. 

Example 11 
ancTw^ i^? 00 f emwlatioQ in accord- 
40 foW: mvam<m is fonmilated as 

Triethaaol amine coconut alkyl sul- * 
phate 1n n 

45 Coconut alkyl dimethyl amine oxide 100 
Monoethanol amide of coconut fatty 

Ethanol *J 



50 



Polyethylenimine* 07S 
Gidmhim 2-pyridinethiol-l-oade 

(Average particle size 3.0 microns) 0.25 
Water, NaOH to adjust to pH 8.5 Balance 
A water-soluble polymer having a mole- 

SLE'&i? 50m to 10 <W> and 
viscosity of 2.5 centipoises (absolute vis- 55 
^<y) m a 1% by weight aqueous soS 

pro2rtiS m ^ iti?IlhaS ffi ^t antimiciobial 
2^1'^ m • nSage mparts sustained 60 
SS^^ t0 ^aces washed 
StSE?* ™ C amine oxide can be replaced 
m whole or m part, with disodium cWut 

?^? d °^ d ™- 1 -^°^^'^c add- 65 
™-^^ aa ^ dod ^ ] ™»io acetete, 
with substantially equivalent results. 

Example III 
A liquid detergent composition suitable for 

% by 

Triethanolamine coconut alkyl sul- 
pbate ' „ __ 

Monoethanol amide of coconut fattv 
aad ' . . 

Magneaum alunrinium silicate a 9 

Memylcellulose X'?, 

Dye u *^ 3 

Perfume J«» 80 

Zinc 2-pyridinethiol-l-oxide* in 
Poiyethyleniinme*V ethylene oxide 
reaction ^ product (weight ratio 

1:1, molecular weight 50,000) 05 m 
J Average partide size 1.5 microns 85 
** Molecular weight 10,000 



dJSf J ^^posinon provides a substantial 
fS^^^d^ffeffea when usedTthe 
^dT^i^- ^ e degree of deposition 90 
and retennon of particulate zinc pyridine- 
daone on the hair and scalp after shZE 

£^ed P wfcn1 h - 32 
is attained with a similar composition without 

^^y^e/ethylene 95 
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TV 

Sodium coconut alkyi (ethoxy^ sulphate 20 

5 Sodium lauroyl sarcosinate 

Sodium dodecyl Benzene sulphooate 
2-4rimethylamine lauric acid inner salt 
Triethanolamine coconut alkyi mono- 
glyceride sulphonate 

10 Potassium coconut soap 
Ethanol 

Polyethylenimine* 

Polyetbylenimine*/propylene oxide re- 
action product** 
15 Tin 2-pyridinethiol-l-oxide (average 
particle size 7 microns) 

Zirconium 2 - pyridinetfaiol - 1 - oxide 
(average particle size 4 microns) 

Water 

20 * (Molecular weight 10,000) 

** (height ratio 2: 1, molecular weight 30,001^ 



25 



Examples 

vi vn 

% 

5 10 
10 

5 5 



VHI DC 

by weight 
7.5 



2.0 



1.0 



1.5 



1.0 



2.5 



0.5 



2.5 



7.5 

2.0 



25 



0,5 



X XI 



,25 



20 
0.1 



0.5 
Balance 



2.5 



1,5 



Each of the above compositions imparts a 
residual antimicrobial activity to surfaces 
washed therein which "is substantially greater 

25 than is attainable with similar compositions 
without the polymeric component. 

In Example XI, distearyl dimethyl ammon- 
mm chloride, stearyl dimethyl benzyl ammon- 
ium chloride, or dicoconut alkyi dimethyl 

30 ammonium chloride can be used in place of 
sodium dodecyl benzene sulphonate without 
loss of the improved deposition and reten- 
tion of zirconium 2-pyridinethiol-l -oxide 
particles effected by the polyethylenirnine. 

35 Li Example IV, sodium coconut alkyi 
(ethoxyX sulphate can be replaced with the 
condensation product of ethylene oxide with a 
hydrophobic base formed' by the condensation 
of propylene oxide with propylene glycol and 

40 having a molecular weight <rf 1600 or the 
condensation product of octyi phenol and 
ethylene oxide using a mole ratio of 1:15, 
with substantially equivalent results. 
The enhanced deposition and retention ot 

45 pyridinethione salts was demonstrated as 
follows: A control composition was formu- 
lated as in Example I, but omitting the poly- 
emyieniffline/ethylene oxide reaction product. 
A composition similar in formation but con- 

50 taining 0.5% of polyethylenimine having a 
molecular weight of 50,000 was prepared and 
designated test composition "A". A test 
composition designated "B" which differed 
from the control composition in containing 

55 0 5% of the polyethylenimine of composition 
A and 1-0% of zinc 2-pyridinethiol-l-oxide 
having an average particle size of 2 microns, 
rather than 2.0% of this latter component 
as in The control composition, was also pre- 

60 pared. , . . 

The hair of 16 female subjects was sham- 
pooed by experienced beauty shop operators 
who washed half of the hair and scalp of 



each subject with the control composition. 
The other half of the subject's hair and scalp 
was washed in the assigned test composition. 
The test and control composition were used 
ad libitum, in quantities sufficient to provide 
a good lather. After lathering for 45 seconds, 
the hair was rinsed and the compositions were 
reapplied^ lathered for 45 seconds and rinsed, 
again. The hair was then dried. A sample 
of cormfied epithelium from both- the con- 
trol and test halves of each subject's scalp 
was obtained by applying cellulose adhesive 
tape against the scalp. The tape was then 
placed on a glass slide with me adhesive in 
con ta ct with the glass. Hie slide was examined 
with a polarizing microscope at approximately 
400 diameters with polaroids crossed While 
the cornified epithelium exhibited some de- 
gree of bkefringerrce, the Ingfciy anisotropic 
properties of the particular zinc 2-pyridine- 
thiol-l-oxide made it (readily visible under such 
viewing conditions. The relative quantity of 
paniculate zinc 2-pyridinethiol-l-oxide was 
then graded on a O to 4 scale, with a grade 
of "4" indicating heavy deposition^ and Vr 
indicating substantially no deposition. 
The following results were * 



Table I 



Composition 
Control 
A 
B 



Average Degree 
of Deposition! 
2.3 
3.4> 
2.6 



It can be seen from the above results that 
deposition and retention of zinc 2-pyridine- 
thiol-l-oxide was substantially greater ifrom a 
detergent composition which contained 0.5% 
of polyemyleuimine as compared to the con- 
trol composition which contained the same 
amount of zinc 2-pyridinethioM-oxide with- 
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70 



75 



85 



90 



95 



100 



sa&wsra aREas? *z&b& 

1-oade yielded a somewhat highTS ^^^metfaiol-l^de from a determent 

deposition and retention than ^Z^^nZ fTS^f various concmtcS 

position which a)ntainen^^TiTof t^M^ PoJye%lenimine was <W 

this salt, but no polymer. mncn of strated as Mows: The foBowing compost 

v J tions were prepared. 



Tablb 2 



15 



20 



25 



30 



SC SboS Ult ^ ^ yCCiyi ether 
Sodium tallow alkyl glyceryl ether 

sulphonate 
Sodium chloride 
Sodium sulphate 
Sodium N-lauroyl sarcosinate 
N-coconut acyl sarcosinate 
Coconut acyl diethanolamidc 
Acetylated lanolin 
Perfume 
Colour 

Zinc 2-pyridmethioi-l-oxide (average 
particle size 2 microns) 

Polyethyleiiirnine/ethyiene oxide re- 
action product* 
Water 

* Same as Example I 



% By Weight 
Composi " 



25.0 25.0 25.0 



3.0 
6.5 
3.1 
3.g 
12 
2.0 
1.0 
0.4 
0.04 

2.0 



3.0 
6\5 
3.1 
3.8 
12 
2.0 
1.0 
0.4 
0.04 

1.0 

1.0 



3.0 
6.5 
3.1 
3.8 
12 
2.0 
1.0 
0,4 
0.04 

0.5 

1.0 



E 


F 


25.0 


25.0 


3.0 


3.0 


6.5 


6.5 


3.1 


3.1 


3.8 


3.3 


1.2 


12 


2.0 


2.0 


1.0 


1.0 


0.4 


0-4 


0.04 


0.04 


1.0 


0.5 


2.0 


2.0 



35 



40 



45 



50 



55 



60 
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I compositions was tested in tie 
Denier described supra, using a test composi- 
tor and control composition on each oftL 
^jAjects. The mtri* attained were as 

Average Degree 
of Deposition 
3.3 
3.0 
1.0 
2.4 
4.0 
3.3 
3.4 
3.3 



Composition C (8 subjects) 
Control (same 8 subjects) 
Composition D (8 subjects) 
Control (same 8 subjects) 
Composition E (4 subjects) 
Control (same 4 subjects) 
Composition F (8 subjects) 
. Control (same 8 subjects) 

be seen that the degree of deposition 
atomed with composition C coctamnVS 

rhf^^ Zmc 2-pyridjnetMoM-ox!deT2 
tiiecontrol was nevertheless greater than the 
control Composition D, which contains 

iS&^S?? J**.?* 1 ? V* as much zinc 
2-pyndmethiol-l-oxide as the control, dis- 

SfiLZfr 1 5? daM, S Iess delation than 
2* CT? 0 ?* 0 * E, which contains 

2% polymer and only half as much zinc 2- 
pyndinethiol-l-wdde as the control, provides 
somewhat greater deposition than the control. 
Composition F, containing 2.0% polymer and 
only 1/4 as much zinc 2-pyridinelSnol-l-oidde 
as the control, provides a degree of deposi- 
tion approximately equal to die control 



fHAT WE CLAIM IS: — 
*' £ dE 5eent composition comprising an 
a water-soluble cati^ak 
prfymer selected from the group consisting^ 
polyetirylauaunes and aBco^fcted pK 

25 ^n.***** moleadar weight gS 
tiiaa 100, and^a particulate -fenySSISfc 
of 2-jjyndinethiol-l-oxide 

raw*" 1 " J s» tis 

MoL^ det ?^ wagrositiort according to 
ftyethTlenmunf * * 

eAylene oxide, the weight ratio of pZ- 
afcylenanme to ethylene oxide being atSt 

HaL^i det ?^ ent opmposiAm according to 

JLLl? a ?I odna ot Polyemyleniidne^ 
propylene oxide, in the weight ratiorfpoT 
e%lenumne to propylene oltfe being at£ 

6. A detergent composition according to anv 
elahns « which tTpaS 
toe heavy metal ait of 2-pyridmSuir 
^de is a zmc, cadmium, zirconium or tin 
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95 



7. A detergent composition according to 
any of the preceding claims in which the 
particulate heavy metal salt of 2-pyridine- 
thiol-l-oxide has a mean particle size of 

5 from 0.5 to 30 microns. 

8. A detergent composition according to 
any of the preceding claims in which the 
organic surfactant is a non-soap anionic, polar 
nonionic zwitterionic or amphoteric detergent, 

10 or a mixture thereof. 

9. A detergent composition according to 
claim 8 in which the organic surfactant is a 
sodium aJkyl glyceryl ether sulphonate in 
which the alkyl group is derived from tallow 

15 and/or coconut oil. 

10. A detergent composition according to 
any one of the preceding claims which com- 
prises from 2 to 95% by weight of the 
organic surfactant. 

11. A detergent composition according to 
cb>lm 10 which comprises from 10 to 35% 
by weight of the composition of organic 
surfactant. 

12. A detergent composition according to 
any one of claims 1 to 9 whidh comprises 
from 4% to 20% by weight of the total com- 
position of non-soap organic anionic sur- 
factant and from 4% to 20% by weight of the 
total composition of a polar nonionic, zwitter- 
ionic or amphoteric surfactant. 

13. A detergent composition according to 
amy one of the preceding claims which com- 
prises from 0.1% to 4% by weight of the 
composition of the cationic polymer. 

14. A detergent composition according to 
daim 13 which comprises from 0.25 % to 2% 
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25 



30 



by weight of the composition of the cationic 
polymer. 

15. A detergent composition according to 
any one of the preceding claims which com- 40 
prises from 0.1% to 10% by weight of the 
composition of .the heavy metal salt of 2- 
pyridinethiol-l-oxide. 

16. A detergent composition according to 
claim 15 which comprises from 0.5% to 2% 45 
by weight of the composition of the heavy 
metal salt of 2-pyridinethiol-l-oxide. 

17. A detergent composition according to 
any one of the preceding claims in which the 
weight ratio of the heavy :; metal salt to 50 
cationic polymer is from 1:40 to 100:1. 

18. A detergent composition according 
to claim 17 in which the weight ratio of the 
heavy metal salt to the cationic polymer is 
from 1:4 to 8:1. ^ a 55 

19. An aqueous detergent composition 
according to any one of claims 1 to 9, 17 
or 18 which comprises water and from 10% 
to 35% by weight of organic surfactant, from 
0.25% to 2% by weight of the cationic 60 
polymer, and from 0.5% to 2% by weight of 

the heavy metal salt of 2-pyridinethiol-l- 
oxide. 

20. A detergent composition according. to 
claim 1 and substantially as described in 65 
any one of the Examples. 

For the Applicants: 
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Chartered Patent Agents, 
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